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2.1. Creep Strength 
7KHZRUNLQJ WHPSHUDWXUHRI WKH WXUELQHEODGHPDWHULDOVGHSHQGVPDLQO\RQ WKHFUHHSVWUHQJWKRI WKHPDWHULDOV




FUHHSGHIRUPDWLRQ LVPDLQO\ FDXVHGE\JUDLQ VOLGLQJ DW WKHZRUNLQJ WHPSHUDWXUHZKLFK LV RYHU WZR WKLUGV RI WKH
PHOWLQJ WHPSHUDWXUH 7KURXJK GHYHORSLQJ QHZ FDVWLQJ SURFHVV '6 DOOR\ DQG 6& DOOR\ FDVWLQJV KDYH EHHQ
PDQXIDFWXUHGDQGWKHFUHHSVWUHQJWKRIWKHWXUELQHEODGHPDWHULDOLVLQFUHDVHG1RZDGD\VWKH'6DOOR\DQG6&DOOR\
KDYHEHHQDSSOLHGWRDGYDQFHG,*7>@
2.2. Fatigue Strength 
7KHHQKDQFHPHQWRI7,7RIJDVWXUELQHLQFUHDVHVWKHWKHUPDOF\FOHORDGLPSRVHGWRWKHEODGH>@7RGHFUHDVHWKH
ZRUNLQJWHPSHUDWXUHRIWKHEODGHKROORZFKDPEHUVWUXFWXUHLVXVHGLQWKHEODGHGHVLJQ7KHEODGHFDQEHFRROHGE\
WKH DLU RU VWHDP 7KLV VWUXFWXUH LQFUHDVHV WKH WKHUPDO F\FOH ORDG HIIHFW 7KXV WR LPSURYH WKH WKHUPDO F\FOH ORDG
UHVLVWDQWSHUIRUPDQFHRIWKHEODGHWKHEODGHPDWHULDOVPXVWSRVVHVVYHU\JRRGWKHUPDOIDWLJXHVWUHQJWK
2.3. Oxidation and Hot Corrosion  Resistant Property 
%HFDXVHWKHZRUNLQJWHPSHUDWXUHRIEODGHLVH[WUHPHO\KLJKWKHHOHPHQWVLQWKHEODGHPDWHULDOVFDQEHR[LGL]HG
HDVLO\ LQ WKHKRWJDV7KXV WKH FRQWHQWRI DOOR\ HOHPHQWVZRXOGEHGHFUHDVHG DQG WKHSURSHUW\GHJUDGHG DQG WKH
ZKROH EODGH PD\ IDLO LI PRVW RI WKH DOOR\ HOHPHQWV DUH R[LGL]HG 7KH R[LGL]DWLRQ EHKDYLRXU LV UHODWHG WR DOOR\
FRPSRVLWLRQ VHJUHJDWLRQ DQG ZRUNLQJ HQYLURQPHQWV &RQVHTXHQWO\ WKH WXUELQH EODGH PDWHULDO PXVW KDYH JRRG
R[LGDWLRQUHVLVWDQWSURSHUW\
7KH KRW FRUURVLRQ LV JHQHUDOO\ UHOHYDQW WR PHWDOV VXFK DV 1D DQG . ZKLFK DUH IURP PHOWHG VXOSKLGH ZLWK
VXOSKXU(YHQZLWK WKH1DFRQWHQWEHORZSSP LQJDVRUDLU WKHKRWFRUURVLRQZLOOKDSSHQ7KHUHIRUH WKHEODGH
PDWHULDOVPXVWSRVVHVVH[FHOOHQWFRUURVLRQUHVLVWDQWSURSHUW\
2.4. Long term Structure Stability 
7KHOLIHRI,*7LVPXFKORQJHUWKDQWKDWRIDHURHQJLQHXVXDOO\XSWRWHQVRIWKRXVDQGVRUKXQGUHGVRIWKRXVDQGV
RIKRXUV'XULQJVXFKDORQJWLPHH[SRVXUHWRKLJKVWUHVVDQGHOHYDWHGWHPSHUDWXUHWKHVWUXFWXUHRIDOOR\VZLOOEH
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(YROXWLRQRIVXSHUDOOR\IRU,*7EODGHV
$V PHQWLRQHG EHIRUH WKH HQKDQFHPHQW RI FUHHS VWUHQJWK RI WKH VXSHUDOOR\ LV DFKLHYHG WKURXJK DOOR\LQJ DQG
PDQXIDFWXULQJ SURFHVV ,Q WKH HDUOLHU ZURXJKW DOOR\V WKH LQFUHDVH RI FUHHS VWUHQJWK LV PDLQO\ DFKLHYHG WKURXJK
LQFUHDVLQJ WKHFRQWHQWRI¤¶˄1L˄$Oˈ7L˅˅SKDVHE\ DGGLWLRQRIPRUH$ODQG7LDQGVROXWLRQKDUGHQLQJE\
LQFUHDVLQJWKHFRQWHQWRIUHIUDFWRU\PHWDOVXFKDV7D1E0RDQG:7KHW\SLFDODOOR\VDUH,1DQG,1
$V WKH FRQWHQW RI¤¶ SKDVH DQG UHIUDFWRU\PHWDO JURZV WKH GXFWLOLW\ RI DOOR\ EHFRPHZRUVH DQG ZRUVH 7KH






LV GHYHORSHGZKLFKPDNH WKH JUDLQJURZ LQ WKH ORQJLWXGLQDO GLUHFWLRQ DQG HOLPLQDWH WKHZHDNHU WUDQVYHUVHJUDLQ
ERXQGDU\&RQVHTXHQWO\ WKH ORQJLWXGLQDOSURSHUWLHV DUH LQFUHDVHGGUDPDWLFDOO\ &RPSDUHGZLWK WKHFRQYHQWLRQDO
HTXLD[LDO JUDLQ DOOR\V WKH FUHHS VWUHQJWK LV HQKDQFHG E\ RYHU  WLPH WKHUPDO IDWLJXH SURSHUW\ E\  WLPHV DQG
R[LGL]DWLRQFRUURVLRQUHVLVWDQFHE\RYHUWLPH
$V WKH 7,7 JURZV IDVW WKH UHTXHVW IRU WKH KLJK WHPSHUDWXUH SURSHUWLHV RI WKH EODGHPDWHULDOV EHFRPHVPXFK
KLJKHU  %HFDXVH WKHUH H[LVW ORQJLWXGLQDO JUDLQ ERXQGDULHV WKH WUDQVYHUVH SURSHUWLHV DUH QRW GHVLUDEOH 7KXV 6&
WHFKQRORJ\ LV GHYHORSHG LH WKHZKROH EODGH LV RQH JUDLQ 6LQFH DOO WKH JUDLQ ERXQGDULHV DUH HOLPLQDWHG DOO WKH
SURSHUWLHVDUHLQFUHDVHGGUDPDWLFDOO\IRUWKHEODGHPDWHULDOV&RPSDUHGZLWKWKHFRQYHQWLRQDOHTXLD[LDOJUDLQDOOR\V











0DQXIDFWXUHU )UDPH 9DQH %XFNHW















































































4.1. Typical chemical composition 
7DEOHVKRZVWKHW\SLFDOFKHPLFDOFRPSRVLWLRQIRUEODGHPDWHULDOVIRU,*7
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7DEOH7\SLFDOFKHPLFDOFRPSRVLWLRQIRUWXUELQHEODGHPDWHULDOVIRU,*7˄ZW˅>ˈˈ@
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       EDODQFH
,1   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  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+RZHYHU ZKLFK NLQG RI DOOR\ ZLOO EH FKRVHQ IRU WKH YDQH RI ,*7 GHSHQGV RQ WKH GHVLJQ SKLORVRSK\ RI WKH
PDQXIDFWXUHU DQG WKH GHWDLOHGZRUNLQJ FRQGLWLRQV0RUHRYHU DV WKH7,7 JURZV WKH YDQH KDV EHHQPDGH E\'6
WHFKQRORJ\DQGHYHQ6&WHFKQRORJ\DQGWKRVHDOOR\VGRQRWKDYHJUDLQERXQGDU\KDUGHQLQJHOHPHQWVVXFKDV&%XW
WKH&REDVH DOOR\SRVVHVVHVPXFK&FRQWHQW DQG LVPDLQO\ VWUHQJWKHQHGE\ FDUELGHV7KXV&REDVH DOOR\ LV QRW
VXLWDEOHIRUPDQXIDFWXULQJ'6DQGRU6&EODGH
)XUWKHUPRUHWKHFKHPLFDOFRPSRVLWLRQRIPDWHULDOVIRUEODGHRIDGYDQFHG,*7RZQFKDUDFWHULVWLFVDVIROORZV























VWUHVV JURZV XS VLJQLILFDQWO\ DQG UHDFKHV SHDN YDOXH DW ć  HTXLYDOHQW WR VWUHQJWK DW URRP WHPSHUDWXUH
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5HIHUHQFH>@SRLQWVRXW WKHVWUXFWXUHRI*7' LVYHU\VWDEOHDIWHUDQDO\VLVRIKLJK WHPSHUDWXUH ORQJ WHUP
FUHHS WHVW VDPSOHV ZLWK GLIIHUHQW WHVW WLPHV XVLQJ 6(0 DQG 7(0 0HDQZKLOH LQ RUGHU WR YHULI\ WKH VWUXFWXUH
VWDELOLW\RI*7'DOOR\ UHODWLRQEHWZHHQ WKH ILUVW DQG VHFRQG VWDJHFUHHS WHVW˄WW˅DQGFUHHS UXSWXUH WLPH WU LV
FRQVWUXFWHG XVLQJ FUHHS WHVW GDWD 7KH VWXG\ VKRZV WKDW  LI WKH VWUXFWXUH LV VWDEOH GXULQJ WKH FUHHS SURFHVV IRU
PDWHULDOVWKHQWKHUDWLRRIWUWWVKDOOEHURXJKO\WRWKHFRQWUDU\WKHWUWWVKDOOEHODUJHUWKDQ7KHWUWWLV
IRU*7' IRU ,1/&ZKLFK VKRZV WKDW WKHKLJK WHPSHUDWXUH ORQJ WHUPVWUXFWXUH VWDELOLW\RI*7' LV
PXFKEHWWHUWKDQWKDWRI,1/&
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